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The LHD discharges are normally open helical 
divertor discharges. To examine a role of 
peripheral region and a dependence of a plasma 
minor radius on plasma confinement, a radial 
movable limiter was installed in the LHD at 7.5L 
lower port. Figure 1 shows a schematic figure of 
the limiter and plasma with Rax=3.6m. Limiter 
head was made of carbon (IG430U) which has high 
heat conductivity. Limiter head was inserted into a 
plasma from high field side as shown in Fig. 1. 
Limiter position is controlled remotely with accuracy 
of 0.5mm. Upper-limit of the position is p=O.75 in 
flux coordinate when the magnetic axis position is 
3.6m as shown in Fig. 1. 
Figure 2 shows the comparisons of the electron 
density and temperature profiles between open 
divertor discharge (labeled as 'without limiter' in 
figure) and limiter discharge. Limiter position was 
indicated by the arrow in figure. The electron 
temperature was bounded well by the limiter. 
However the plasma density was not bounded well 
by the limiter. In the case of open divertor 
discharge, the plasma density still exist beyond the 
last closed surface (p> 1.0). In the previous 
experimental campaign, a pedestal configuration (a 
temperature profile with high edge gradient) was 
observed frequently. This configuration plays 
important role in the higher plasma confinement. 
In the limiter discharges, a pedestal configuration 
was also observed as shown in Fig. 2. High 
temperature gradient seems to be kept in the limiter 
discharges. Formation of the pedestal leads to a 
good energy confinement of the limiter discharges. 
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Fig. 1. Schematic figure of the limiter. 
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Figure 3 show the comparison of energy 
confinement time with the ISS95 scaling in various 
limiter positions. The I8895 scaling is expressed as 
follows. 
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In this figure, p=1.1 means the lowest limiter 
position in Fig. 1 (open divertor discharges). 
Enhancement factor of 1.1±O.3 for I8895 scaling was 
observed at every limiter position. This also 
suggests the dependence of ap
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on plasma 
confinement. 
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Fig. 2. Comparisons of the electron density and 
temperature profiles between with and 
without limiter. 
Arrows in figure indicate the limiter position. 
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Fig. 3. Comparison of energy confinement time with 
the I8895 scaling 
